Bortezomib rapidly suppresses ubiquitin thiolesterification to ubiquitin-conjugating enzymes and inhibits ubiquitination of histones and type I inositol 1,4,5-trisphosphate receptor.
The proteasome inhibitor bortezomib is an emerging anticancer agent. Although the proteasome is clearly its locus of action, the early biochemical consequences of bortezomib treatment are poorly defined. Here, we show in cultured cells that bortezomib and other proteasome inhibitors rapidly inhibit free ubiquitin levels and ubiquitin thiolesterification to ubiquitin-conjugating enzymes. Inhibition of thiolesterification correlated with a reduction in the ubiquitination of certain substrates, exemplified by a dramatic decline in histone monoubiquitination and a decrease in the rate of inositol 1,4,5-trisphosphate receptor polyubiquitination. Thus, in addition to the expected effect of blocking the degradation of polyubiquitinated substrates, bortezomib can also inhibit ubiquitination. The effect of bortezomib on histone monoubiquitination may contribute to its therapeutic actions.